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DESCRIPTION 



DELAMINATABLE LAMINATED BOTTLE AND 



PRODUCTION METHOD FOR THE SAME 



TECHNICAL FIELD 

The present invention relates to a delaminatable laminated bottle 
which includes an outer layer and an inner layer provided on an inner surface 
of the outer layer and delaminatable from the outer layer, and a production 
method for the delaminatable laminated bottle. 

BACKGROUND ART 

The Inventors of the present Invention have proposed delaminatable 
laminated bottles of the aforesaid type as disclosed in the following patent 
publications 1 to 6. 

Patent Publication 1: JP2001-146260-A 
Patent Publication 2: JP2001-114328-A 
Patent Publication 3: JP2001 -1 05477-A 
Patent Publication 4: JP2001 -1 05478-A 
Patent Publication 5: JP2001 -1 46260-A 
Patent Publication 6: JP2002-263166-A 

These prior art delaminatable laminated bottles do not require 
post-processing such as melt-processing or piercing for forming an air intro- 
duction hole In an outer later after injection molding of a preform, because the 
formation of the air introduction hole is achieved with the use of a pin provided 
in a mold. This is advantageous in that the molding process is simplified and 
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the production is achieved by utilizing an existing production plant which is 
modified simply by providing the pin in the mold, thereby reducing plant costs. 
Without the need for the post-processing, there is no possibility of contamina- 
tion of products with foreign matters due to the post-processing, so that these 
delaminatable laminated bottles are advantageously utilized particularly as 
cosmetic containers and medical containers such as eyedroppers. In the 
prior art delaminatable laminated bottles, a check valve for preventing back 
flow of air in the air introduction hole is defined by an inner layer mouth portion, 
thereby achieving simplification of the construction and reduction of the costs. 

In order to ensure the functions of the delaminatable laminated bot- 
tle and prevent distribution of defective products, it is supposedly important to 
check for assured formation of the air introduction hole. However, there Is no 
established check method. Particularly for the molding of a small bottle hav- 
ing a volume of about 10ml, high levels of accuracies are required in various 
aspects. Therefore, it is primarily important to establish a defective check 
method. 

Where the prior art is applied to a small eyedropper having a volume 
of about 10ml and the inner layer of the eyedropper has a thickness sufficient 
for proper functioning, the ratio of the inner layer thickness to a mouth diame- 
ter is increased. Hence, there is a possibility that the inner layer does not 
properly function as the check valve. Further, where the introduction hole is 
formed in a bottle body, the introduction hole is liable to be closed when the 
bottle body is drawn in a blow molding process. Therefore, it is desirable to 
establish the check method. 



DISCLOSURE OF THE INVENTION 
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It is therefore an object of the present invention to provide a de- 
laminatable laminated bottle which has a construction such that, particularly 
when it Is embodied as a small eyedropper, an introduction hole thereof can 
be easily closed to compress air between an inner layer and an outer layer 
thereof by squeezing a bottle body even in the absence of a check valve in the 
introduction hole and defectiveness of the introduction hole can be easily 
checked, and to provide a production method for the bottle. 

To attain the aforementioned object, the present invention has the 
following technical features. 

A delaminatable laminated bottle according to the present invention 
comprises: an outer layer bottle having a squeeze-deformable bottomed tubu- 
lar body, a shoulder portion and a mouth portion connected to an upper edge 
of the body via the shoulder portion; an inner layer bag provided on an inner 
surface of the outer layer bottle and delaminatable from the outer layer bottle; 
the outer layer bottle having an introduction hole for introducing outside air into 
a space between the outer layer bottle and the inner layer bag; the mouth por- 
tion having a test hole communicating with the introduction hole via the space 
between the outer layer bottle and the inner layer bag; and a member fitted in 
the mouth portion and having an outlet passage for dispensing contents of the 
inner layer bag, the member pressing the inner layer bag against the test hole 
so that the test hole is closed by the inner layer bag and the member. 

According to the present invention, whether or not the introduction 
hole is assuredly formed is determined by checking for air flow from the intro- 
duction hole when air is injected into the space between the outer layer bottle 
and the inner layer bag from the test hole. Since the test hole is closed by 
the member (e.g., an inside plug or the like) and the inner layer bag, there is 
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no possibility of the leakage of the air which may otherwise occur when the 
test hole is open during use. 

In the inventive delaminatable laminated bottle, the body of the outer 
layer bottle has a flat tubular peripheral wall which includes a pair of front and 
rear wall portions spaced a predetermined distance in opposed relation and 
left and right wall portions respectively connecting left and right edges of the 
front wall portion to left and right edges of the rear wall portion, and has an 
anteroposterior thickness which is smaller than a lateral width thereof. The 
left and right wall portions may each have an arcuate shape with an antero- 
posteriorly middle portion thereof bulged laterally outward. The body may 
further have an upper connection portion which connects upper edges of the 
front and rear wall portions to the shoulder portion, and a lower connection 
portion which connects lower edges of the front and rear wall portions to a 
bottom portion thereof. The introduction hole may be provided in a center 
portion of at least one of the front wall portion and the rear wall portion. The 
introduction hole may be adapted to be closed by a finger when the body is 
squeezed to be deformed by pressing the front and rear wall portions by the 
finger. With this arrangement, when the body of the outer layer bottle is 
squeezed to be deformed by holding the front and rear wall portions of the bot- 
tle on opposite sides of a minor axis thereof, for example, by a thumb and a 
forefinger, the introduction hole is inevitably closed by the finger to pressurize 
the air in the space between the inner layer and the outer layer. Therefore, 
the inner layer bag is shrunk by the pressurized air to dispense the content 
liquid. 

More preferably, the front and rear wall portions may be rigid wall 
portions which each have a relatively great thickness, and the left and right 
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wall portions may be flexible connection wall portions which each have a rela- 
tively small thickness. Further, the upper connection portion and the lower 
connection portion may be a flexible connection portions which each have a 
relatively small thickness. Thus, the right and left edges of the front rigid wall 
portion are respectively connected to the right and left edges of the rear rigid 
wall portion via the flexible connection wall portions, and upper and lower 
edges of the rigid wall portions are connected to the shoulder portion and the 
bottom portion via the flexible connection portions. When the front and rear 
rigid wall portions are pressed toward each other by two fingers, the entire 
body is squeezed to be deformed. Even if the bottle has a smaller volume, 
the bottle can be squeezed to be deformed so that the volume thereof is re- 
duced to the half or smaller. Further, even if the bottle is thus squeezed to be 
considerably deformed, the bottle is less liable to be broken because the left 
and right flexible connection wall portions and the upper and lower flexible 
connection portions are elastically deformed. Therefore, a greater amount of 
content liquid can be dispensed at a time by squeezing the bottle. Further, 
the content liquid can be dispensed to the last drop from the delaminatable 
laminated bottle having the inner layer bag provided in the bottle. 

The delaminatable laminated bottle having the aforesaid construc- 
tion can be produced by a conventionally known blow molding method. The 
delaminatable laminated bottle is configured so that the rigid wall portions 
each have a relatively great thickness and the right and left connection wall 
portions and the upper and lower connection portions each have a relatively 
small thickness. By varying a blow ratio for the respective portions or varying 
a wall thickness of a bottle preform for the respective portions, the rigid wall 
portions are imparted with rigidity so as not to be warped by a pressing force 
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applied by the fingers, and the connection wall portions and the connection 
portions are imparted with flexibility so as to be elastically deformed to follow 
parallel displacement of the front and rear rigid wall portions. Outer surfaces 
of the rigid wall portions are preferably planar, but may be entirely slightly 
cun/ed outward or inward. 

To produce the bottle having the aforesaid construction by the blow 
molding, the configuration of a shape imparting surface of a mold for the blow 
molding is preferably modified. In the case of a conventional so-called oval 
bottle blow-molding mold, for example, a shape imparting surface of the mold 
is configured so that shape imparting surface portions of the mold on opposite 
sides of a minor axis of a body of the mold are planar or convexly or concavely 
curved as having a greater curvature radius than the wall portions on the op- 
posite sides of the minor axis of the bottle body. The wall portions on the 
opposite sides of the minor axis of the bottle body are formed at a lower blow 
ratio, and defined as the rigid wall portions each having a greater thickness, 
and wall portions on opposite sides of a major axis of the bottle body are 
formed at a higher blow ratio, and defined as the flexible connection wall por- 
tions each having a smaller thickness. Further, the shape imparting surface 
of the blow-molding mold is configured so that projections bulged anteroposte- 
riorly outward are provided on upper and lower sides of the rigid wall portions. 
Portions of the bottle body on the upper and lower sides of the rigid wall por- 
tions are formed at a partly greater blow ratio, and defined as the flexible 
connection portions each having a smaller thickness. 

Where the bottle is a blow-molded plastic bottle, it is preferred that 
the flexible upper connection portion and the flexible lower connection portion 
are located anteroposteriorly outward of the rigid wall portions, and the aver- 
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age thickness of these connection portions is smaller than the average thick- 
ness of the rigid wall portions. Further, it is preferred that the lateral width of 
the body Is greater than the anteroposterior thickness of the body, and the av- 
erage thickness of the left and right flexible connection wall portions is smaller 
than the average thickness of the rigid wall portions. Thus, the bottle can be 
easily produced at lower costs simply by modifying the configuration of the 
shape imparting surface of the blow-molding mold as described above without 
the need for alteration of the construction of the blow molding apparatus and 
the blow process. 

The bottle may be configured so that the body thereof has a laterally 
elongated oval cross section and the rigid wall portions each have a vertically 
elongated rectangular shape as seen from the front side. The outer surfaces 
of the rigid wall portions each have a vertical length of 20mm or greater, pref- 
erably 25mm or greater. In general, when the bottle body is held and 
pressed by the fingertips of the two fingers (the thumb and the forefinger), 
outer surface portions of the bottle body to which a pressure is applied by the 
fingertips in contact with the outer surface portions each have a vertical length 
of 1cm or smaller. In the case of the conventional squeezable bottle, only the 
portions of the bottle each having a length of about 1cm in contact with the 
fingertips are warped to be deformed when the bottle is squeezed by the two 
fingertips. Therefore, only a very small amount of content liquid is dispensed. 
In the case of the inventive bottle, on the other hand, the rigid wall portions 
each having a vertical length of 20mm or greater are displaced inward of the 
bottle due to their rigidity to significantly reduce the volume of the bottle when 
the vertically middle portions of the front and rear rigid wall portions are 
pressed by the two fingertips. Further, where the outer surfaces of the rigid 
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wall portions each have a lateral width which is greater than one half the lat- 
eral width of the entire body (a distance between vertexes of the outer sur- 
faces of the left and right arcuate connection wall portions) and greater than 
10mm, the rigid wall portions can be easily squeezed and, hence, the 
squeezability of the entire bottle body can be further improved. Where the 
distance between the outer surfaces of the front and rear rigid wall portions is 
smaller than the lateral widths of the outer surfaces of the rigid wall portions, 
the left and right connection wall portions can be smoothly elastically de- 
formed by increasing the curvature radii of the left and right connection wall 
portions. 

More preferably, the left and right connection wall portions and the 
upper and lower connection portions are adapted to be deformed within elas- 
tically deformable ranges so that, when the vertically middle portions of the 
front and rear rigid wall portions are pressed to be displaced toward each 
other to positions spaced a distance which is one half an original distance be- 
tween the middle portions, the upper and lower edges of the rigid wall portions 
are displaced to follow the displacement of the middle portions of the front and 
rear rigid wall portions. Further, the left and right connection wall portions 
and the upper and lower connection portions may be adapted to be deformed 
within the elastically deformable ranges even if the front and rear rigid wall 
portions are squeezed to abut against each other. 

The inventive delaminatable laminated bottle may further comprise a 
mouth plug provided in the mouth portion thereof. The mouth plug has an 
outlet passage through which fluid contained in the inner layer bag is dis- 
charged to the outside. The mouth plug may include a dispense valve pro- 
vided in the outlet passage for opening and closing the outlet passage. The 
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dispense valve may include a valve flange and a valve head, which are pref- 
erably connected to each other via a valve sleeve having a flexible structure. 
The valve flange seals an inner periphery of the outlet passage. The valve 
head is connected to an inner periphery of the valve flange directly or indi- 
rectly via the valve sleeve or the like, and has an orifice which is opened to 
permit the fluid to flow when a predetermined dispense pressure is applied to 
the inside of the bag and is closed to prevent the flow of the fluid when the 
predetermined dispense pressure is removed. Further, the mouth plug may 
have a support portion which supports the valve head in abutment with the 
valve head to prevent the orifice of the valve head from being opened when a 
negative pressure occurs inside the bag. The inside pressure of the bottle 
should be increased to not lower than the predetermined dispense pressure to 
open the dispense valve. Since the bottle having the aforesaid construction 
can be squeezed to be significantly elastically deformed by pressing the entire 
body of the bottle, it is possible to apply the dispense pressure to the bottle 
without breakage. 

In the inventive delaminatable laminated bottle, a check valve is 
absent in the introduction hole. Further, the peripheral wall of the body of the 
outer layer bottle may have a recess indented inward of the bottle or a protu- 
berance projecting outward of the bottle, and the introduction hole may be 
provided in the recess or the protuberance. The recess or the protuberance 
is dimensioned so as to be covered with a finger pad and. for example, has a 
round shape having a diameter of about 5mm. Thus, a portion of the bottle 
body to be pressed by the finger is clearly defined, so that even a blind person 
or a handicapped person can easily use the bottle. Further, the recess or the 
protuberance can be accurately positioned and shaped by the blow-molding 



10 



mold. Where the introduction hole is formed in the preform before the blow 
molding, the position and configuration of the introduction hole of the bottle are 
liable to be varied after the blow molding. With the provision of the introduc- 
tion hole in the recess or the protuberance, however, the positional and con- 
figurational variations are less conspicuous, thereby improving the appear- 
ance of the product. 

According to the present invention, a production method for a de- 
laminatable laminated bottle which includes an outer layer and an inner layer 
provided on an inner surface of the outer layer and delaminatable from the 
outer layer, the outer layer having an introduction hole for introducing air into a 
space between the outer layer and the inner layer comprises the steps of: in- 
jection-molding an outer layer preform; injection-molding an inner layer pre- 
form inside the outer layer preform; blow-molding the delaminatable laminated 
bottle from a laminate parison including the outer layer preform and the inner 
layer preform; and performing a defective checking operation. 

In the outer layer preform injection molding step, the introduction 
hole may be formed in the outer layer preform, and a test hole may be formed 
in a mouth portion of the outer layer preform. In the inner layer preform injec- 
tion molding step, the inner layer preform may be injection-molded with pins 
being inserted in the introduction hole and the test hole from an outer periph- 
ery of the outer layer preform and with distal ends of the pins being flush with 
an inner surface of the outer layer preform. In the blow molding step, the pa- 
rison may be blow-molded with the introduction hole being positioned in a 
predetermined circumferential position with respect to a blow-molding mold. 
In the defective checking step, air communication between the test hole and 
the introduction hole of the delaminatable laminated bottle produced by the 
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blow molding is checked for detecting defectiveness of the introduction hole. 
Thus, even if a portion of the parison (e.g., a body of the parison) formed with 
the introduction hole is drawn in the blow molding step, it is possible to check 
if the introduction hole is closed by the drawing. 

In the inventive production method, the air communication check is 
performed by introducing air from the test hole. 

The introduction hole of the outer layer preform has a diameter 
which is not greater than twice, more preferably not greater than 1.5 times a 
thickness of a portion of the inner layer preform adjacent to the introduction 
hole. This prevents the introduction hole from being buried in the inner layer 
by a blow pressure in the blow molding. 

Further, the outer layer may comprise an outer layer bottle having a 
squeeze-deformable bottomed tubular body, a shoulder portion and a mouth 
portion connected to an upper edge of the body via the shoulder portion, and 
the inner layer may comprise an inner layer bag provided on an inner surface 
of the outer layer bottle and delaminatable from the outer layer bottle. The 
introduction hole may be provided in a peripheral wall of the body of the outer 
layer bottle. The blow-molding mold has a shape imparting surface which in- 
cludes a shape imparting surface portion for forming a recess or a protuber- 
ance in a predetermined portion of the peripheral wall of the outer layer bottle 
including the introduction hole. With this arrangement, the recess or the pro- 
tuberance is formed in a portion of the bottle body to be pressed by a finger for 
clearly marking the press portion, so that even a blind person or a handi- 
capped person can easily use the bottle. With the provision of the introduc- 
tion hole in the recess or the protuberance, positional and configurational 
variations of the introduction hole are less conspicuous, thereby improving the 
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appearance of the product. 

In the inventive production method, it is possible to employ a method 
and an apparatus for forming a hole only in an outer layer which are disclosed 
in JP-2001-105477-A. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a vertical sectional view of an eyedropper including a de- 
laminatable laminated bottle according to one embodiment of the present in- 
vention; 

Fig. 2 is a vertical sectional view illustrating how to use the eye- 
dropper; 

Figs, 3(a) and 3(b) are a plan view and a front view, respectively, 
illustrating the overall delaminatable laminated bottle of the eyedropper; 

Fig. 4 IS a side view of the delaminatable laminated bottle; 

Fig. 5 is a sectional view taken along a line A-A in Fig. 4; 

Fig. 6 is a sectional view taken along a line B-B in Fig. 3 [Fig. 3(b)]; 

Fig. 7 is a vertical sectional view of a mold for illustrating an outer 
layer preform injection molding step of a delaminatable laminated bottle pro- 
duction method according to another embodiment of the present invention; 

Fig. 8 is a vertical sectional view of a mold for illustrating an inner 
layer preform injection molding step of the production method; 

Figs. 9(a) and 9(b) illustrate a laminate parison as an intermediate 
product obtained by the production method, particularly. Fig. 9(a) is a sectional 
view of a axially middle portion of the parison (taken along a line D-D in Fig. 
9(b)), and Fig. 9(b) is a vertical sectional view of the parison taken along a line 
C-C; 

Fig. 10 is a schematic vertical sectional view illustrating a 
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blow-molding mold employed in a blow molding step of the production method 
as corresponding to the sectional view taken along the line C-C in Fig. 9; and 

Fig. 11 is a schematic diagram illustrating a defective product 
checking step of the production method. 
BEST MODE FOR CARRYING OUT THE INVENTION 

Figs. 1 and 2 illustrate an eyedropper 10 as a dispenser including a 
delaminatable laminated bottle according to one embodiment of the present 
invention. The eyedropper 10 includes a delaminatable laminated bottle 11 
of a double layer structure blow-molded from a bottomed tubular laminate pa- 
rison, a mouth plug 12 attached to a mouth portion 11a of the bottle 11, and a 
protection cap 13. When a user removes the cap 13 and holds the laminated 
bottle 1 1 upside down to press and squeeze a body 1 1b of the laminated bot- 
tle 11, an eye lotion (fluid) in the bottle 11 flows through an outlet passage in 
the mouth plug 12 thereby to be dropped from a distal nozzle portion 15. Al- 
though the bottle 1 1 Is illustrated on an enlarged scale in the figures, the bottle 
11 actually has a total height of about 56mm, and the body lib has a lateral 
width of about 25mm and an anteroposterior thickness of about 17.5mm. 
The bottle 1 1 has a volume of about 1 0.4ml. 

The laminated bottle 1 1 has a laminate structure which includes an 
outer layer bottle 1 (squeeze bottle) defined as an outer layer and an inner 
layer bag 16 (fluid containing bag) defined as an inner layer. The outer layer 
bottle 1 and the inner layer bag 16 each have a cylindrical mouth portion and a 
body having a flat cross section immediately after the blow molding. The 
outer layer bottle 1 is composed of a synthetic resin such as PET or EVOH, 
and the inner layer bag 16 is composed of a synthetic resin (e.g., a polyolefin 
such as polyethylene) which is easily delaminatable from the outer layer bottle 
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1 . The mouth portion of the bag 1 6 defines an opening for discharging liquid. 

As also shown in Figs. 3 to 6, the outer layer bottle 1 is such that a 
cylindrical mouth portion 4 is connected to an upper end of an elastically 
squeeze-deformable bottomed tubular body 2 via a shoulder portion 3 having 
a diameter gradually decreasing toward its upper end. As shown in Fig. 6, 
the body 2 has a flat oval peripheral wall which includes front and rear rigid 
wall portions 5 spaced a predetermined distance in opposed relation, left and 
right flexible connection wall portions 6 respectively connecting left and right 
edges of the front rigid wall potion to left and right edges of the rear rigid wall 
portion, and has an anteroposterior thickness which is smaller than a lateral 
width thereof. The rigid wall portions 5 (front and rear wall portions) each 
have a vertically elongated rectangular shape as viewed from the front side, 
and are generally planar in cross section and vertical section. The cross sec- 
tion and the vertical section are not necessarily required to be completely pla- 
nar, but may be slightly curved. The flexible connection wall portions 6 (left 
and right wall portions) each have an arcuate shape with an anteroposteriorly 
middle portion thereof projecting laterally outward, and each have a curvature 
radius which is smaller than the length of the minor axis of the body 2. Upper 
edges of the rigid wall portions 6 are each connected to the shoulder portion 3 
via a flexible upper connection portion 7, and lower edges of the rigid wall por- 
tions 5 are each connected to a bottom portion 2a of the body 2 via a flexible 
lower connection portion 8. Thus, the peripheries of the rigid wall portions 5 
are each surrounded only by the flexible portions 6, 7, 8. Further, the front 
and rear rigid wall portions 5 are integrally connected to the bottom portion 2a 
and the shoulder portion 3 only by the flexible portions 6, 7, 8. 

The flexible upper connection portion 7 and the flexible lower con- 
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nection portion 8 are located anteroposteriorly outward of the rigid wall por- 
tions 5. Therefore, when the bottle 1 is blow-molded from the plastic parison, 
portions of the parison corresponding to the connection portions 7, 8 are 
stretched at a higher stretch ratio, so that the connection portions 7, 8 are 
formed as having a relatively small thickness. As a result, the connection 
portions 7, 8 each have flexibility sufficient for easy defonnation. On the 
other hand, the rigid wall portions 5 each have a greater thickness and, hence, 
are difficult to deform with high rigidity. The average thickness of the connec- 
tion portions 7, 8 are preferably smaller than one half the average thickness of 
the rigid wall portions 5. 

The lateral width of the body 2 of the squeeze bottle 1 is greater 
than 1.5 times the anteroposterior thickness of the body 2 (i.e., a distance be- 
tween outer surfaces of the front and rear rigid wall portions 5). In the blow 
molding, portions of the parison corresponding to the left and right connection 
wall portions 6 are stretched at a higher stretch ratio, so that the average 
thickness of the left and right flexible connection wall portions 6 is smaller than 
the average thickness of the rigid wall portions 5. In the blow molding, por- 
tions of the parison corresponding to the rigid wall portions 5 may have a 
greater thickness than the portions of the parison corresponding to the flexible 
connection wall portions. 

When vertically middle portions of the front and rear rigid wall por- 
tions 5 of the outer layer bottle 1 having the aforesaid construction are 
pressed by two fingers to be displaced toward each other to positions spaced 
a distance which is one half the original distance between the middle portions, 
the left and right connection portions 6 and the upper and lower connection 
portions 7, 8 are deformable within an elastically deformable range so that the 
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upper and lower edges of the rigid wall portions 5 follow the displacement of 
the middle portions. 

In this embodiment, an introduction hole 17 for introducing outside 
air into a space between the bottle body 2 and a body 16b of the bag 16 is 
provided in a center portion of the front rigid wall portion 5 (front wall portion) 
of the outer layer bottle 1 . The introduction hole 17 extends through the outer 
layer bottle 1 from the inner surface to the outer surface of the outer layer bot- 
tle, but the inner layer bag 16 has no introduction hole. Further, a round re- 
cess 18 having a greater diameter than the introduction hole 17 is provided in 
the center portion of the rigid wall portion 5. The recess 18 is indented in- 
ward of the bottle, and the diameter thereof is about 5mm. The introduction 
hole 17 is provided in the recess 18. The introduction hole 17 can be closed 
by closing the recess 18 by a finger. The introduction hole 17 has no check 
valve and, hence, is always open. The introduction hole 17 has an opening 
area of about Imm^ to about 2mm^. 

Test holes 19 are provided in a vertically middle portion of the mouth 
portion 4 of the outer layer bottle 1 as communicating with the introduction 
hole 1 7 via the space between the outer layer bottle 1 and the inner layer bag 
16. In this embodiment, two test holes 19 are provided at diametrically oppo- 
site positions. The test holes 19 also extend through the outer layer bottle 1 
from the inner surface to the outer surface of the outer layer bottle, but the in- 
ner layer bag 16 has no test hole. The test holes 19 are closed from the in- 
side by a mouth portion 16a of the inner layer bag 16, so that air between the 
outer layer 1 and the inner layer 16 is prevented from flowing out of the test 
holes 19 during use of the eyedropper 10, In order to assuredly close the 
test holes by the inner layer bag 16, the mouth portion 16a of the inner layer 
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bag 16 is pressed against the test holes by an inside plug 21 to be described 
layer in this embodiment. Thus, the test holes 19 are closed by the inner 
layer bag 16 and the inside plug 21. 

The body 16b of the inner layer bag 16 is of a film shape, and is 
easily deformable to be shrunk as the volume of the contents is reduced. On 
the other hand, the mouth portion 16a of the inner layer bag 16 has a greater 
thickness than the body 16b, and can recover its original cylindrical shape. 
The center of a bottom portion of the bag 1 6 is fixed to the center of the bot- 
tom portion of the outer layer bottle 1, so that the bottom portion of the bag 16 
is prevented from being lifted. 

The mouth plug 12 mainly includes an inside plug 21 fitted in the 
bottle mouth portion 4 and a nozzle cap 22 axially connected to the inside plug 
21 and fitted around the bottle mouth portion 4. 

The inside plug 21 is such that a first cylindrical portion 21a with its 
proximal end abutting against a distal end surface of the bottle mouth portion 4 
and a second cylindrical portion 21b disposed in the first cylindrical portion 
21a are integrally connected to each other via a flange 21c projecting radially 
outward from a distal edge of the second cylindrical portion 21b. A proximal 
end portion of the second cylindrical portion 21b extends much further than 
the proximal end of the first cylindrical portion 21a toward the proximal end of 
the inside plug (downward in Fig. 1), so that the second cylindrical portion 21b 
is fitted in the bottle mouth portion 4 in a gas-tight and liquid-tight manner. 
Particularly in this embodiment, the second cylindrical portion 21b extends 
further downward of the test holes 19 which are gas-tightly closed from the in- 
side by the second cylindrical portion 21 b. 

A horizontal planar support wall portion 21 d is provided in an axially 
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middle portion of the second cylindrical portion 21b. The support wall portion 
21 d has four through-holes 23 (outlet passage) provided in a peripheral por- 
tion thereof around the center thereof as extending axially therethrough. A 
recess in which a connector sleeve 24a and a valve head 24b of a dispense 
valve 24 to be described later are fitted is provided above the support wall por- 
tion 21 d. 

The nozzle cap 22 is a generally cylindrical member, which includes 
a top plate provided with the nozzle portion 15 at its axially distal end. The 
first cylindrical portion 21a of the inside plug 21 is fitted in the nozzle cap 22. 
The nozzle cap 22 has a smaller diameter cylindrical portion provided in a 
distal outer peripheral portion thereof with a step. The protective cap 13 is 
threadingly fitted around the smaller diameter cylindrical portion. 

A thin plate filter 25 is provided in a center portion of a lower surface 
of the top plate of the nozzle cap 22. Examples of the filter 25 include a 
membrane filter, a sintered filter, a hydrophilic porous planar film and a hy- 
drophobic porous planar film, which are capable of preventing passage of 
pathogenic bacteria from a downstream side to an upstream side of the outlet 
passage (from the outside to the inside of the bottle). The filter 25 is dis- 
posed downstream of the dispense valve 24. In the illustrated example, the 
filter is disposed adjacent the nozzle portion 15, and held above the inside 
plug 21 by a holder 26 fitted in the nozzle cap 22. The holder 26 has a 
through-hole 26a through which the content liquid flows into the filter 25. 
Therefore, the outlet passage of the mouth plug 12 communicating between 
the inside of the bag 16 and the outside of the bottle is constituted by the 
through-holes 23. a cavity, the through-hole 26a and an inside passage of the 
nozzle portion 15. 
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The dispense valve 24 is constituted by a valve flange 24c. the valve 
head 24b and the connector sleeve 24a which are integrally fonmed of an elas- 
tic material such as a silicone rubber. 

The valve flange 24c is a generally ring member, which has a trian- 
gular cross section having a thickness gradually increasing toward its outer 
periphery. The valve flange 24c is held vertically between the inside plug 21 
and the nozzle cap 22 in a gas-tight and liquid-tight manner to air-tightly and 
liquid-tightly seal the inner periphery of the outlet passage. 

The valve head 24b has a semispherical shape which is round as 
seen in plan and concavely curved inwardly of the bottle, and has an orifice of 
a cross shape incised in a center portion thereof. The orifice is opened to 
permit the fluid (content liquid) to flow from the inside of the inner layer bag 16 
when a predetermined dispense pressure is applied to an inner surface of the 
head 24b, and closed to block the flow of the fluid when the predetermined 
dispense pressure is removed. A lower surface of the valve head 24b has a 
generally flat center portion, and the orifice 24d is provided in the flat surface 
portion. The flat surface portion of the valve head 24b usually abuts against 
an upper surface of the support wall portion 21 d. 

The connector sleeve 24a has a generally cylindrical shape with its 
one axial end integrally connected to an inner peripheral edge of the valve 
flange 24c and with its other axial end integrally connected to an outer periph- 
eral edge of the valve head 24b. The connector sleeve 24a has a relatively 
thin flexible structure so as to be easily deformable. Thus, when a predeter- 
mined pressure smaller than the aforesaid predetermined dispense pressure 
is applied to the inner surface of the valve head 24b, the valve head 24b is 
displaced downstream (toward the distal end) with the orifice 24d kept closed. 



20 



As a result, the connector sleeve 24a is elastically deformed to be lifted. 
When the predetermined smaller pressure is removed, the connector sleeve 
24a recovers its original shape, whereby the valve head 24b is displaced up- 
stream (toward the proximal end) with the orifice 24d kept closed. As a result, 
the fluid remaining in the nozzle inside passage is sucked back to the up- 
stream side of the filter. A fluid suction force may be provided by the recov- 
ery force of the connector sleeve 24a or by a negative pressure applied to the 
inner surface of the head 24b. 

The structure of the connector sleeve 24a is not limited to that 
shown in the figure, but may have an elastically deformable bellow structure 
which is axially shrinkable. 

In the eyedropper 10, the valve head 24b is deformed toward the 
distal end with the orifice 24d of the dispense valve 24 kept closed when the 
inside pressure is increased within a range smaller than the predetermined 
dispense pressure due to a temperature change or during carrying of the eye- 
dropper. The inside pressure is reduced according to the amount of the dis- 
placement of the valve head 24b, so that the pressure increase is alleviated. 
For dispensing the content liquid from the nozzle portion 15, the user holds the 
bottle 1 1 upside down and presses the body 2 of the outer layer bottle 1 ra- 
dially inward from opposite sides of the minor axis of the bottle with the intro- 
duction hole 17 closed by the finger as shown in Fig. 2. Thus, the outer layer 
bottle 1 is squeezed to be deformed to pressurize the air in the space between 
the outer layer 1 and the inner layer 16, whereby the inner layer bag 16 is 
compressed. When an inside pressure not smaller than the predetermined 
dispense pressure is thus applied to the inner surface of the head 24b, the ori- 
fice 24d of the dispense valve 24 is opened to drop the content liquid from the 
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inner layer bag 16 through the nozzle portion 15. When the user stops 
pressing the bottle 1 1 and releases the finger from the introduction hole 1 7, 
outside air is introduced into the space between the outer layer 1 and the inner 
layer 16 from the introduction hole 17. At this time, the valve head 24b first 
recovers its original shape to close the orifice 24d. and then the connector 
sleeve 24a recovers its original shape. When the sleeve 24a recovers its 
original shape, the content liquid remaining in the nozzle inside passage (i.e., 
a distal opening of the outlet passage) is sucked back into the cavity upstream 
of the filter 25. Then, the content liquid is retained in the cavity which is iso- 
lated from the outside air. 

When the pressing of the delaminatable bottle 1 1 is stopped, the 
outer layer bottle 1 recovers its original shape, but the inner layer bag 16 does 
not recover its original shape without the back-flow of the content liquid into 
the inner layer bag 16 and without the introduction of the outside air because 
the orifice 24d is closed. Therefore, the inner layer bag is shrunk as the 
volume of the content liquid is reduced. On the other hand, when the outer 
layer bottle 1 recovers its original shape, air is introduced into the space be- 
tween the inner layer bag 16 and the outer layer bottle 1 through the introduc- 
tion hole 17. Even if a negative pressure occurs inside the inner layer 16 at 
this time to apply a force to the valve head 24b of the dispense valve 24 to 
deform the valve head inward of the bottle, the orifice is opened by the inward 
deformation of the head 24b and, therefore, the outside air is prevented from 
flowing into the inner layer bag 16. This is because the head 24b is sup- 
ported in abutment against the support wall portion 21 d and, hence, has a 
flexible structure as described above. 

Next, a production method and a production apparatus for the 
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aforementioned delanninatable laminated bottle will be explained by way of 
embodiments thereof with reference to Figs. 7 to 1 1 . 

The production method according to this embodiment includes the 
steps of injection-molding an outer layer preform 1P (see Fig. 7), injec- 
tion-molding an inner layer preform 16P on the entire inner surface of the 
outer layer preform 1P (see Fig. 8), blow-molding the delaminatable laminated 
bottle 11 in a biaxially stretchable manner from a laminate parison P (see Fig. 
9) including the outer layer preform IP and the inner layer preform 16P (see 
Fig. 10), and perfomning a defective checking operation (see Fig. 11). 

The outer layer preform IP and the inner layer preform 16P are 
molded by means of an injection station shown in Figs. 7 and 8. In this em- 
bodiment, the outer layer preform and then the inner layer preform are molded 
in the same position in the same station by changing an injection core. 
However, a mold for the injection molding of the outer layer preform and a 
mold for the injection molding of the inner layer prefonn may be separately 
provided. 

Fig. 7 illustrates the step of molding the outer layer preform IP. In 
this figure, the injection-molding mold includes injection cores 50A, SOB arid a 
cavity mold 51 . After the injection core and the cavity mold are vertically 
combined with each other and clamped, a melted resin is injected into the cav- 
ity through a hot runner and a hot runner nozzle to mold the outer layer pre- 
form 1 P. 

Pins 52, 53 for forming the introduction hole 17 and the test holes 19 
are provided in positions in the cavity mold 51. These pins 52. 53 project ra- 
dially inward from the cavity mold 51 . Distal ends of the pins abut against a 
side surface of the injection core 50A during the injection of the melted resin 
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(before the start of the injection or after the injection before the resin is cured). 
When the outer layer preform 1P is molded, the introduction hole 17 and the 
test holes 19 are formed as extending through the outer layer preform by 
these pins 52, 53. The pins 52, 53 are adapted to be withdrawn radially out- 
ward from the introduction hole 17 and the test holes 19 by opening the cavity 
mold. 

Fig. 8 illustrates the step of molding the inner layer preform 16P. A 
state illustrated in Fig. 8 is such that another injection core 50B for the inner 
layer is inserted after the outer layer prefomi 1 P is molded and the Injection 
core 50A for the outer layer is withdrawn. The pins 52, 53 are kept in the 
state shown in Fig. 7. That is, the pins 52, 53 are inserted from the outer pe- 
riphery with the distal ends thereof being flush with the inner surface of the 
outer layer prefomri 1P. The inner layer injection core 50B has a diameter 
which is smaller than the outer layer injection core 50A by the thickness of the 
inner layer preform 16P. The injection core 50B may have a resin flow path 
and a gate for injecting a melted resin for the inner layer preform 16P into a 
cavity. 

After the inner layer prefonn 16P is molded, the injection-molding 
mold is opened to take out the laminate parison P, which is in turn transported 
to a blow station. As shown in Fig. 9, portions of a body of the laminate pari- 
son P corresponding to the rigid wall portions 5 of the bottle 1 have a greater 
thickness than portions of the laminate parison P corresponding to the con- 
nection wall portions 6, 7. The laminate parison P has a positioning refer- 
ence portion Ps (see Figs. 4 and 5) provided in a predetermined circumferen- 
tial position on an outer periphery of a mouth portion of the laminate parison P 
for positioning the laminate parison P circumferentially with respect to a mold 
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for the blow molding. The introduction hole 17 of the outer layer preform 1P 
has a diameter of about 0.7mm, and a portion of the inner layer preform 16P 
adjacent to the introduction hole has a thickness of about 0.8mm. 

In the blow station shown in Fig. 10, the delaminatable laminated 
bottle 11 is blow-molded from the parison P with the use of the blow-molding 
mold which includes a blow core 61 fitted with a draw rod 60, a lip mold 62 for 
holding the parison P, a blow cavity mold 63 and a bottom mold 64. A shape 
imparting surface of the blow cavity mold 63 includes a shape imparting sur- 
face portion 63a for forming the recess 18 In the center portion of the rigid wall 
portion 5 of the outer layer bottle 1 around the introduction hole 17. 

When the parison P is inserted in the blow-molding mold, the pari- 
son P is first rotated so that the reference portion Ps of the parison P is lo- 
cated in a predetermined angular position with respect to the blow-molding 
mold. The positional adjustment may be performed by pressing the refer- 
ence portion Ps by mechanical contact or by rotating the parison P while 
checking the position of the reference portion Ps by an optical sensor, a CCD 
camera or the like. When the blow-molding mold is clamped, the parison P is 
fixed in an accurate position with the reference portion Ps being held by the 
mold. The temperature of the parison P is preliminarily adjusted before the 
parison P is inserted into the blow-molding mold. 

After the clamping of the blow-molding mold, the parison P is first 
vertically drawn by moving down the draw rod 60 to press the bottom of the 
bottomed cylindrical parison P downward. Then, pressurized air is intro- 
duced into the parison P from the blow core 61 to laterally draw the parison P, 
whereby the body of the parison P is pressed against the shape imparting 
surface of the cavity mold 63. Thus, the bottle body is shaped. At this time. 



25 



the portion (bottle mouth portion) of the parison formed with the test holes 19 
is held by the lip mold 62 and, therefore, is not drawn. However, a portion of 
the parison downward of the test holes 19 is drawn. The portion of the pari- 
son formed with the introduction hole 17 is vertically and laterally drawn. 
However, the positional and configurational variations of the introduction hole 
17 formed in the bottle after the blow molding are less conspicuous, because 
the blow molding is perfomied with the introduction hole 1 7 being located in 
the shape imparting surface portion 63a. When the parison is laterally drawn, 
the introduction hole 17 is prevented from being buried in the inner layer pre- 
form 16P because the thickness of the portion of the inner layer preform 16P 
around the introduction hole 1 7 is greater than the diameter of the introduction 
hole 17. The thickness is not greater than about twice the diameter of the 
introduction hole 17. 

After the blow molding, the delaminatable laminated bottle 1 1 thus 
molded is taken out. The inner layer bag 16 is preferably once delaminated 
from the outer layer bottle 1 by sucking air out of the inner layer bag 16 by 
vacuum. 

In the defective checking step shown in Fig. 11, an injection nozzle 
70 connected to a pump is inserted in the test hole 19. and air is injected into 
the space between the outer layer bottle 1 and the inner layer bag 16 from the 
test hole 19 through the injection nozzle 70. An air communication detection 
sensor 71 such as a pressure sensor is provided in the vicinity of the introduc- 
tion hole 17. Whether or not the air flows out of the introduction hole 17 is 
checked during the injection of the air from the test hole 19. By inputting a 
detection signal from the sensor to a control device 72 such as a computer, an 
air communication test is performed for checking the air communication be- 
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tween the test hole 19 and the introduction hole 17, whereby defectiveness of 
the introduction hole 17 is checked. A production line is designed so that 
defective bottles are automatically screened out based on the result of the 
check. 

The present invention is not limited to the arrangements described in 
the embodiments, but may be arbitrarily modified within a technical scope de- 
fined by the appended claims. 

According to the present invention, check means for checking defec- 
tiveness of the outside air introduction hole is provided for the small delami- 
natable laminated bottle, particularly for an eyedropper having a volume of 
about 10ml. Even without the provision of a check valve in the introduction 
hole, the introduction hole can be easily closed when the bottle body is 
squeezed. The air in the space between the inner layer and the outer layer is 
assuredly compressed to dispense a relatively great amount of content liquid 
at a time by squeezing the bottle body. 



